This paper assesses the impact of Jordan's substantial trade liberalization over the last two decades. Using a gravity model, a large country sample, and a long time-series, we estimate the effects of various Free Trade Agreements (FTAs) and the World Trade Organization (WTO) accession on both Jordan's exports and imports. Overall, we find that the impact has been rather small, as no statistically significant and robust impact on exports and imports can be found due to multilateral or preferential trade liberalization. However, there is one exception: the FTA with the United States of America has boosted Jordan's exports to the US to a considerable degree.
I. Introduction
The Hashemite Kingdom of Jordan (hereafter referred to as Jordan) is a comparatively small country that has undergone a major process of economic opening up within a short period of time.
In this paper, we analyze the main aspects of its trade strategy and assess the success of these measures. Since many developing countries strive to apply a successful economic strategy for economic development, Jordan might be a good example.
Jordan itself is an outstanding example of trade liberalization. Since the mid-1990s, it has consistently been trying to enhance its trading position not only bilaterally and regionally but also multilaterally. By signing various Free Trade Agreements (FTAs), such as FTAs with the United States of America (US) and the European Union (EU), and its accession to the World Trade Organization (WTO), Jordan has lowered trade barriers to entry significantly. Accordingly, reduction in (tariff and non-tariff) trade barriers is expected to lead to an increase in Jordan's trade flows as production and consumption improve in efficiency.
Indeed, Jordan's exports and imports have increased considerably since the liberalization process began. The expansion of imported goods has been much larger than the rise in exports, leading to a substantial increase in its trade deficit (Figure 1 ).
1 While Jordan had a small deficit in its services account (US $68 million in 2007), it had a surplus in both its income account (US $835 million) and its current transfers (US $2,779 million). Overall, Jordan faced a US $2,776 million deficit in its current account in 2007 (IMF 2010) . Notwithstanding the growing importance of services, almost all of Jordan's FTAs and its WTO accession have focused on trade liberalization in goods only. This will therefore be the main subject of this paper. 1 Note that these figures refer to trade in goods only. Empirical evidence for analytical studies on Jordan's trade flows is fairly limited. So far, only two studies have estimated the effects of Jordan's Association Agreement with the EU. Using a Computable General Equilibrium (CGE) model, Hosoe (2001) simulated the impact of the Association Agreement with the EU on Jordan's output, exports, and imports. According to Hosoe's results, all three are likely to increase due to the agreement. For example, imports from the EU are expected to increase by 12 percent, while exports to the EU are expected to rise by 8 percent. However, according to Hosoe (2001) , not all sectors would benefit from trade liberalization. While an expansion in Jordan's chemical and agricultural sectors is expected, the non-metal mineral sector is predicted to decline. 2 The second study estimated the effects of the EU Association Agreement on Jordan and was undertaken by Feraboli (2007) . Similar to Hosoe, Feraboli also used a CGE model. But he employed an updated structural accounting matrix, calibrated to 1998 data, and a dynamic (rather than a static) CGE model, taking capital accumulation effects into account. He focused on Jordan's macroeconomic variables, such as private consumption and investment, government revenues, and welfare levels, and used three main scenarios that differ according to the response of the Jordanian government and in respect to changes in revenues due to the decline in customs revenues. In all simulations the agreement was expected to boost Jordan's welfare levels in the long run. To counteract any fiscal losses due to the agreement, Feraboli suggested that the government adjust domestic taxes, for example, by increasing the value added tax rate.
To the best of our knowledge, no study has undertaken an ex post impact assessment of the various FTAs Jordan has ratified in recent years and its WTO accession on its trade flows. This paper intends to fill that gap by investigating their impact on Jordan's imports and exports. This disaggregation is vital as the various trade agreements might have had diverging impacts on trade. This paper is structured as follows: Section II gives a short historic overview of Jordan's trade policy. While Section III explains the econometric methodology, the samples and the variables used in the analysis, Sections IV and V analyze and explain the empirical results in detail. Based on the results, Section VI concludes with some policy recommendations.
II. On Jordan Trade Policy -A Short Historical Review
Comprehensive economic reforms in Jordan started roughly in the mid-1990s, including major trade and investment reforms. To begin with, Jordan adopted the Investment Promotion Law in 1995 which offers non-discriminatory treatment to foreign investors. In addition, certain array of commitments under the GATT, GATS, and TRIPS agreements has been implemented. In the WTO context, Jordan signed the Information Technology Agreement (ITA) and has been trying to become covered by the WTO Agreement on Government Procurement. However, as of 2010, it is only listed as having observer status under the Agreement on Government Procurement thereby limiting the potential gains of the agreement (WTO 2009 , WTO 2010a .
Mainly as a consequence of its WTO accession, Jordan's Most Favored Nation (MFN) tariff rates have declined. The (trade weighted) average MFN tariff rate fell from 13.4 percent in the year 2000 to 8.1 percent in 2008 (Figure 2 ). For imports of goods, Jordan announced that it would reduce its maximum import tariff rate of 30 percent in 2000 to 20 percent in 2010. This involves cuts in tariff earnings, but on the other hand the WTO accession provides Jordan's goods and services with enhanced market access to more than 150 WTO member countries. In terms of trade preferences with other developing countries, Jordan does not participate in the Global System of Trade Preferences but is eligible for trade preferences under the Generalized System of Preferences (WTO 2009). Although ratified later than the JEUAA, the FTA between Jordan and the US (JUSFTA) went into force earlier. It was signed in 2000 and had already gone into force in 2001. Trade in goods and service, protection of intellectual property rights, environmental issues, labor, and e-commerce are covered by the agreement, which aims at gradually eliminating all tariffs on goods except tobacco (Cassing and Salameh 2006, JUSFTA 2011a) .
At first glance, the influence of this agreement has been huge. Exports rose 20-fold from US $67 million in 2000 to a peak of almost US $1. Also, Jordan was the first country in the region to sign an FTA with Singapore, which went into force in 2005. It thereby emphasized its role as a gateway for business partnerships in the region. Further negotiations for FTAs are being held with Turkey, Canada, and the Mercado Común del Sur (MERCOSUR). 4 Another pillar of Jordan's economic expansion has been the signing of bilateral economic-cooperation agreements. These are non-preferential agreements with 45 countries that serve to foster discussions on further trade liberalization and are expected to build the groundwork for future agreements. To sum up, due to the combined effect of these agreements Jordan is now listed as one of the most open economies in the Middle East. Behind the United Arab Emirates, it is ranked second in the region in terms of trade openness (WTO 2009).
III. Sample, Methodology, and Variables
The sample used in our empirical analysis covers the period from 1980 to 2007 and 137 countries (see Appendix B). We thus use a relatively long time-series and cover basically all of Jordan's trading partners. Our trade data is taken from the Comtrade Database operated by the United Nations (UN Comtrade 2011). As trade data from supranational institutions can sometimes deviate from national sources, the figures reported by the partner country were checked against figures provided by the Jordanian Ministry of Industry and Trade. We were therefore able to use first hand data to cross check and construct a comprehensive and up-to-date dataset for use in our analysis.
In our empirical analysis, we follow large parts of the relevant literature and estimate a gravity-type model on the determinants of trade flows. As noted by Deardorff (1998) , this class of models first appeared in the empirical literature on bilateral trade flows without much in the way of a serious attempt to justify them theoretically. However, Deardorff shows that even simple gravity models can be derived from standard trade theories. A further advantage of this type of economic model is the relatively low risk of econometric problems. These problems include vulnerabilities due to simultaneous and omitted variable biases, the robustness of the results to different specifications, modeling assumptions and data sets, and the suitability of measuring explicitly the impact of various trade policy changes at a bilateral level. Consequently, this model is quite appropriate for an analysis of the trade agreements Jordan has ratified thus far. Tinbergen (1962) first applied a gravity model to the effect of FTAs. He used international trade flows and controlled for the effect of FTAs via dummy variables, finding that FTAs only account for a relatively small influence on trade flows. From thereon there have been several applications of gravity type models on trade-related issues. The results, however, have been ambiguous. Baier and Bergstrand (2007) give an overview of the mixed results of several studies that have used gravity models in analyzing free trade agreements.
In a panel setting, Ordinary Least Squares (OLS) random-or fixed-effects models have traditionally been used for the estimation of gravity equations. A Hausman test could indicate which econometric technique would be the most suitable for the dataset at hand.
5 Applying both OLS methods in a gravity model, however, may lead to biased results due to heteroskedasticity or a large share of zero (trade) observations. As a remedy, Santos Silva and Tenreyro (2006) proposed using a pseudo-poisson maximum likelihood (PPML) estimator to deal with both econometric problems. While our dataset contains relatively few zeroes for trade variables (below 15 percent), heteroskedasticity can pose serious problems. Moreover, the trade data of larger or richer countries (in terms of GDP per capita) tend to be of higher quality. Since the poisson regression will give less weight to those observations with larger variance, the PPML estimator is suitable for our analysis. 6 The specification of our econometric model reads as follows:
where Trade it stands for Jordanian imports or exports from/to country i in period t (in the regression tables, the variables are labeled Exports and Imports), GDP Partner Country it is the total Gross Domestic Product (GDP) of Jordan's trade partner, GDP Jordan t stands for Jordan's GDP, WTO t corresponds to Jordan's WTO membership, and FTA it refers to the various Free Trade Agreements between Jordan and its trading partners. 7 We also include a set of year dummies and country-pair fixed effects effects ; represents the error term.
Since we always use the PPML fixed-effects estimator, some of the more traditional explanatory variables in a gravity model, such as the distance between the trading partners, a shared border, a common language or colonial ties, cannot be included. Also, we do not incorporate price index terms or a multilateral resistance term (Anderson and van Wincoop 2003 , Baldwin 2006 , Baldwin and Taglioni 2006 , as we exploit variations over time and/or the data is not available for all countries included in our analysis.
The first two independent variables, Jordan's trading partner GDP and Jordan's GDP, are likely to have a positive impact on Exports and Imports. 8 Jordan's accession to the WTO granted it immediate access to the markets of more than 150 WTO-member countries and we therefore assume that the impact of the accession could be realized with close to full impact from the beginning. Further adjustments are accounted for by taking the average MFN applied tariff rate (World Bank 2011). Our variable for the WTO accession is therefore not modeled as a simple 0/1 dummy variable; rather, it takes the value 0 before the year 2000 and afterwards is takes the value of (100 -average MFN applied tariff rate)/100. It reaches a maximum of 0.89 in 2007.
For corresponding Free Trade Agreements, we employ a set of variables that refer to bilateral trade liberalization (i.e., JEUAA, JUSFTA, GAFTA, EFTA, and Singapore-FTA). As our focus in this paper is on the evaluation of the trade strategy of Jordan as a whole we incorporated as much information as is sensible. However, Free Trade Agreements tend to be rather complex in their design. Especially the agreements with the EU and the US cannot be considered to be trivial in their design. To begin with the FTA with the EU, various (temporary) exemptions from trade liberalization and complex tariff schedules makes it quite complicated to model the extent of trade liberalization exactly. Overall, the trade agreement reveals that the general goal is to "gradually establish a free trade area over a transitional period lasting a maximum of 12 years" (see Article 6 of the JEUAA) for all goods (JEUAA 2002) . Based on this information, the variable JEUAA starts at 0 in 2001 (the year before the treaty went into force) and then gradually increases over 12 years to 1. As this analysis covers the years up to 2007, it will reach a maximum of 0.71 in 2007 (see Figure 4 for a comparison of the schedule and our indicator). For the FTA with the US, a different approach is appropriate. Though the agreement is similarly comprehensive, the structure of Jordan exports to and imports from the US is relatively uneven. Due to special trade preferences in the textile and apparel sector, Jordan's exports to the US are straight forward. In terms of the Standard International Trade Classification (SITC), 88% of Jordan's exports to the US take place in division 84 titled "Articles of apparel and clothing accessories" (UN Comtrade 2011). More precisely, almost 80% (78.6) of all exports to the US are realized in only 21 six-digit SITC categories. These categories themselves refer to 52 product groups at an eight-digit level. Two thirds (65%) of these have been liberalized under Category B and C, which means duties have been reduced in equal stages until 2005 , respectively (JUSFTA 2011a , JUSFTA 2011b . We therefore construct a variable USA-FTA (Exports) that starts at 0 in 2001 and increases gradually until 2006, where it reaches 1 (Figure 5 ). Looking at the import side, we again find that Jordan's trade structure is relatively narrow, though not as much as is the case for its exports. To gain insight into how the tariff reductions are applied, we looked at the main import categories (vegetable products, machinery/electrical goods, and transportation goods) and found that a large portion of duty relief took place within the first two years of the agreement. 9 The new variable USA-FTA (Imports) reflects this fast phasing in as it is 0 for 2001 and earlier, then increases sharply for the first years of the FTA before flattening out and eventually reaching 1 in 2010 (Figure 6 ). In addition to the independent variables introduced above, external shocks can influence trade. In the case of Jordan, these are mainly aggravated by two factors: firstly, Jordan is a 9 Note that the first "year" of the agreement only consists of 17 December 2001 to 31 December 2001. The tariff cut from the "second year" will however be incorporated on 1 January 2002 as scheduled. To account for these various shocks, we included a comprehensive set of time dummies, capturing specific exogenous variation that is not explicitly addressed by our model. Finally, we do not use any standard gravity model explanatory variables, such as the distance between trading partners, sharing a common border or a common language, and other time invariant variables. Since we use country-pair fixed effects in all regressions, these variables would drop out of the regressions. Yet all time-invariant determinants of Jordanian trade flows are incorporated into the fixed effects.
IV. Empirical Results
Next, we turn to the empirical results. Overall, we find the differentiation between imports and exports to be well founded. The coefficients differ substantially regarding the relevant variables (Table 1 ). Host country GDP (i.e., the GDP of Jordan) and partner country GDP constitute our base specification (regressions 1 and 4). We then proceed to add the relevant FTA dummy variables as described above (regressions 2 and 5) and, finally, include the WTO variable to control for the effects of WTO membership (regressions 3 and 6).
Looking at the export side, we find that the GDP coefficient for Jordan's partner countries is statistically significantly positive and ranges between 0.35 and 0.55, which is within the usually perceived range.
10 This is expected and Jordan's exports should benefit from rising GDP levels in its trading partners. For Jordanian imports, we obtain a somewhat different outcome (columns 4 to 6). Regarding our standard gravity model variables (GDP Partner Country and GDP Jordan), we mostly obtain the expected signs. In contrast to the results for exports, we do not obtain any significant coefficients for the GDP of Jordan's partner countries (apart from the base specification, which excludes our variables of interest). The variable GDP Jordan shows a similar behavior: it fails to approach any conventional threshold of statistical significance in the case of the exports. However, as one would expect, Jordanian imports do depend on its GDP. In fact, we always obtain positive coefficients that are statistically significant at the 5% level or better. Based on the results for the GDP variables, we conclude that our main approach and jei Assessing the Impact of Trade Liberalization: The Case of Jordan model specification are valid. Note: 1, 5, and 10 percent significance levels are denoted by ***, **, and *, respectively; t-statistics are calculated with robust standard errors and provided in parenthesis below the coefficient estimates; country fixedeffects and times dummies are always included.
Looking at the main variables of interest, it becomes obvious that the FTAs have had considerably different outcomes. The JEUAA seems to have barely touched Jordan's export performance with an estimated coefficient of around -0.3, which is not significant at conventional significance levels. This outcome is hardly surprising with respect to Jordan's exports to the EU, as they have barely risen since the agreement went into force. Also, the EU has reserved the right to postpone or exclude sensitive sectors from liberalization in its trade agreements. These are sometimes sectors in which countries like Jordan may have a comparative advantage, such as various agricultural goods. Therefore, the potential gains of liberalization, at least in the short run and possibly in the mid run, are hindered and may explain this lack of leverage. Once we look at the import side, the coefficients for the trade agreement with the EU are still negative but significant at the 5% level. At first glance, looking at import data seems to contradict this finding: Jordan's imports from the EU have increased considerably (Figure 7) . However, other determinants of imports, such as Jordan's GDP, have increased rapidly as well, thereby explaining a considerable portion of the rise in imports. This may have, as our results indicate, over-compensated the increase in imports. The JUSFTA, however, has a clear effect in the results for exports. With a positive coefficient for exports to the US that is consistently significant at a 5 percent level, it shows that ratifying the agreement accounts for a considerable proportion of the increase in total exports to the US. As mentioned above, this outcome is mainly due to special trade preferences in the textile and apparel sector. In addition to the elimination of tariffs, the government of the US lowered the local content requirement for Jordanian textile and apparel exports to the US. More specifically, it has allowed firms based in Jordan the use of fabric from any origin and still meet the criteria for preferences (Jordanian Ministry of Industry and Trade 2008). Local as well as foreign companies (mainly from Asia) took advantage of these special preferences and expanded or relocated production facilities to Jordan for exports to the US. As a consequence, textile and apparel exports to the US increased 26-fold from 2000 to 2006 to almost US $1.2 billion in 2006, which amounts to almost 90 percent of total exports in that year.
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11 Due to the local content requirement of the agreement, the value added that occurs in Jordan is relatively low. A large portion of the raw materials and intermediate goods required for the production of textiles and apparel is imported from abroad. The Jordanian textile and clothing industry is largely driven by its preferential access to the US market as well as the above-mentioned QIZ (WTO 2009). Although five years after the incorporation of the QIZ an FTA with the US went into force, Jordanian articles predominantly enter the US through the QIZ Initiative (75 percent). These exports represent 99.9 percent of Jordan's QIZ exports (WTO 2009 ). The main reason for this is the staging of the JUSFTA. While QIZ exports can already enter duty free, the tariffs under the JUSFTA will not be entirely eliminated until 2011 (Bolle et al. 2006) . After this period of phasing in, the QIZ will probably not retain much relevance as they do not offer any advantages over the FTA. Furthermore, the JUSFTA will eliminate or significantly reduce tariffs on nearly all goods (Cassing and Salameh 2006) . We do not find, in spite of the huge influence on the exports side, a significant influence on imports. While the coefficients are negative, they are not significant. Using the same line of reasoning as above for the estimates, this can be explained by the design of the agreement.
Jordan's trade agreement with other Arab countries (GAFTA) has had a significant influence on its trade, much like the impact of the JUSFTA on exports but with a much lower dimension of around 0.4, thereby increasing Jordan's exports to countries in the region. Cultural as well as linguistic and geographical proximity make it easy to engage in diverse trade activity within a relatively short period of time. Apart from trade liberalization, the GAFTA dummy may well account for these influences. Similar to the export side, the GAFTA seems to have had a positive and significant impact on Jordan's imports. In line with arguments above, it could be assumed that the simplified trade basis of culturally closely linked states removes barriers and therefore explains a rise in imports on the basis of this FTA. Another possible explanation that comes to mind is the increase in (the value of) Jordanian oil imports from GAFTA oil producers, such as Qatar, Kuwait, Saudi Arabia, and the United Arab Emirates. Indeed, the total value of oil imports has risen significantly since the late 1990s. This is in line with steep increases in oil prices but also with an increase in Jordan's GDP. But even if we exclude oil imports from the trade figures, the agreement still has had a significant and positive impact on Jordan's imports from other GAFTA members.
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As for the FTA with Singapore, we obtain negative coefficients for both exports and imports that are statistically significant at the 1 percent level. This result might lead one to think that this dummy is capturing a different aspect rather than the effect of the FTA, which at this point is not easily identifiable. The agreement only went into force as recently as August 2005, which leaves us with a mere three recent observations, thereby making these results volatile and possibly weak.
The FTA with the EFTA countries, which complements the agreement with the EU, shows diverging results: while we obtain a positive and significant influence on the export side, the results for imports show a negative impact of that agreement. While this outcome is to some extent unexpected in terms of the magnitude and significance of both exports and imports, a closer look reveals further insights. The EFTA group in our estimations consists only of Iceland, Switzerland, and Norway. 13 These countries may have a rather unusual trade pattern with Jordan. For example, if we exclude Switzerland from our regressions on exports we do not get a positive and significant result any longer. Therefore, we assume that each country has a particularly strong effect on the overall result. Adding to that, even though the coefficient may seem high, the trade volume is not nearly as high as that of other groups because it is limited to three relatively small countries.
Finally, while Jordan's WTO accession shows no significant influence on the export side, it does influence imports positively at a 1 percent level. The interpretation of this result is not clear-cut. For example, some benefits of multilateral trade liberalization might have been realized even without being a member. This result may also point towards a relatively well set up industry compared to those of surrounding nations and Jordan's biggest export partners, importing internationally and exporting regionally. On the other hand, WTO accession has certainly led to a decline in Jordanian import tariffs which has boosted imports considerably.
V. Interpretation of the Results
Apart from the JUSFTA, which incorporates special sectoral trade preferences, no bilateral or multilateral trade agreement has led to a large increase in exports. Conversely, imports from Jordan's preferential trading partners, e.g., from GAFTA members, have increased due to reductions in tariff and non-tariff trade barriers. How can this outcome be explained? To begin with, tariffs are often not eliminated immediately after the agreement goes into force but rather lifted step by step over a time span of ten or more years (Jordanian Ministry of Industry and Trade 2008). We accommodate this in our analysis by adjusting our set of variables for transitional periods as comprehensively as possible; still, the complexity of trade agreements can only partly be represented in our model. Also, the time frame of the analysis (end of 2007) might have been too short to correctly identify all relevant influences. Exporters need sufficient time to exploit new trade opportunities abroad due to special trade preferences. This is especially true for recent agreements such as the FTA with Singapore. Both factors are likely to imply considerable time lags, meaning that any or larger trade effects might still occur in the future and would therefore not be mirrored in the current data.
Another reason for this might be restrictive and complicated rules of origin and various product standards in the importing country that have the potential to undermine granted trade preferences (Brenton and Manchin 2003) . If the bureaucratic procedures require considerable time, effort and expenses or, even worse, if they exclude products that do not meet the rules of origin or product standards, trade effects are not very likely to occur. In fact, exporters sometimes do not take advantage of trade preferences as part of an FTA if compliance costs outweigh the preference itself.
Finally, supply side constraints might impede Jordan from taking full advantage of the trade agreements it has entered into. Even if sectors with considerable competitiveness are included in agreements, Jordan still remains a relatively small country. This can put limits on the supply side as the size of its internal market remains small. These constraints will not necessarily persist, as sectors can adapt and expand, but they might affect trade in the short run. Also, the range of products that Jordan currently exports is limited. For example, more than 14 percent of its exports to the EU accrue in the fertilizer sector (Figure 8 ). When combined with related sectors such as chemicals and minerals, this percentage rises to more than one third (36 percent). These sectors, however, have not had high demand growth rates in the past and price elasticities are relatively low. Consequently, exports of these products are not very likely to increase much due to preferential market access abroad. Furthermore, they do not possess a high margin as they are basically raw materials, with only little value added in Jordan. In addition, international prices on commodity markets have been and continue to be under pressure, thereby possibly eroding the base for profitable exports in countries with a corresponding export structure. 
VI. Conclusion
The government of Jordan has made considerable efforts over the last 15 years to open up the economy and to enhance the integration of the economy into the world trading system. This process had accelerated since the late 1990s, as six free trade agreements have been ratified and put into force and the country has joined the WTO. As a result, Jordan is a suitable candidate for an analysis of the effects of this outward strategy on trade flows. The results of our investigation show that opening up a country by means of FTAs and WTO accession can lead to diverse trade effects. These may not always be expected or appreciated. Our empirical analysis was restricted to the impact of the first years after the respective agreements went into force; it could well be that the outcome changes with time. Still, our results show that an increase in exports cannot be taken for granted due to trade preferences. In fact, this outcome underlines the importance of caution and negotiation before FTAs are ratified.
Above all, potentially promising FTAs can yield rather low increases in overall exports if certain sectors are excluded or if domestic firms cannot cope with an increase in demand or are just not competitive abroad. Jordan's trade agreement with the US, on the other hand, has led to an enormous increase in exports to the US. Since the increase has been limited to the textile and apparel sector with a low increase in value added in Jordan, the benefits of boosting exports can be questionable.
As a result, policy makers should especially take into account the needs and potential of their supply side. Competitiveness, (national) market size, and a disadvantageous export structure can hinder or prohibit a country from reaping the potential benefits of trade liberalization. However, even if the only agreements that are put into force are those that boost imports but not exports, they might still lead to economic effects in other sectors, such as technology spillovers, or an increase in competition in sectors that were closed before the liberalization process began. Accordingly, countries could achieve gains from trade liberalization even though their exports have not risen in the short run after the opening up of the economy. Still, to take full advantage of preferential trade agreements (and trade in general), a country like Jordan has to increase the international competitiveness of its firms and broaden their scope of products offered on world markets.
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